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Orch OR Theory of Quantum Consciousness

The Basic Theory

Orch OR (Orchestrated Objective Reduction) can be easily summed up by the following 
simple statement:

Consciousness in three dimensions requires connection to the 4+ 
dimensional quantum field (unified field theory) via pi electron 
resonance clouds contained in hydrophobic pockets within the 
tubulin protein molecules that comprise microtubules inside 
neurons that, in turn, form gap junction mediated hyperneuronal 
structures in the CNS.



Orch OR Theory of Quantum Consciousness

The Basic Theory

 Royal Smart People:

Presenter
Presentation Notes
Segue to the creators of Orch OR: 
In an episode of Sesame Street, Bert played a King, and Ernie played a scribe.  They were confronted by an intractable problem.  The solution was to call in the Royal Smart Person.



Orch OR Theory of Quantum Consciousness

The Basic Theory
The Royal Smart People:

Sir Roger Penrose Dr. Stuart Hameroff

Presenter
Presentation Notes
Penrose: a world renowned physicist known for his addiction to quirking theories and controversial phenomena.  Elevated to the Knighthood, he is truly a “Royal” smart person.

Hammeroff: humble Anesthesiologist who happens to study consciousness at the quantum level. 



Orch OR Theory of Quantum Consciousness

Definition of Quantum

What is Quantum ?
 Quantum torpedoes from Star Trek ? Not !!!

 Discrete bundles of energy and fixed states – nothing in between is 
allowed – think photons and/or electron orbitals (clouds)

 Uncertainty rules at scales of the very tiny – you absolutely cannot 
know or predict

 Probability rules at macroscopic scales

 Time travel – an electron moving forward in time is synonymous with 
a positron moving backward in time

 Classically, decoherence occurs via observation, but Penrose 
proposes Objective Reduction or self-decoherence ← key to this 
theory



Orch OR Theory of Quantum Consciousness

The Basic Theory
 Not Enough Neurons and/or 

Connections using classical 
neuroanatomic models

 Qualia not explained by 
invocation of computational 
algorithms – Quantum 
functions needed

 Information capacity of 
Microtubules is huge but only 
part of consciousness

 The Brain as a Bell's 
Measurement machine 

Microtubule with Water and C-terminal Tails

(Hameroff, 2011)

Presenter
Presentation Notes
Hameroff : 20 years of research revealed that classical neuroanatomy is inadequate to explain even classical computational models for the brain as an information processing machine complex enough to cause consciousness.  Microtubules have sufficient information capacity, and are intrinsically tied to consciousness, but not via classical models of linear computation.  
Bell's Measurement machine: unconscious ability and related “work” of the brain that accesses the quantum field and creates 3 dimensional reality.
Microtubules: quantum function as a causal factor in consciousness represents the theory's most vulnerable component subject to attack by detractors.  More on this later.



Orch OR Theory of Quantum Consciousness

The Basic Theory
Gamma Synchrony
 Devoid of linear propagation 

delays

 “Dendritic–dendritic gap 
junctions form a laterally 
connected input layer 
(dendritic web) within a 
neurocomputational 
architecture” (Hameroff, 2007)

 Think about the firing of the 
SA node and propagation 
through Bundle of His-->AV 
node

Gamma Synchrony

(Hameroff/Cognitive Science, 2007)

Presenter
Presentation Notes
Gamma Synchrony: It relates to propagation delays in gap junction mediated action potentials in large serially connected systems of neurons, or hyperneurons.  A good visual for this is the firing of the sinoatrial node and subsequent propagation through the bundle of His and related fibers.  If an action potential is timed (using classical Newtonian measurement) from the beginning, then measured at various points along the path of propagation through the hyperneuron, you would see a phase delay of variable angle at each point of detection.  What is actually measured in the hyperneuron is that all action potentials in the individual component neurons are synchronous, meaning they all exhibit the same phase angle at the same time, meaning there is no detectable propagation delay.  This firing synchrony exhibits one more important characteristic: it is at the same frequency as the brain waves associated with consciousness: ~40Hz or gamma waves, hence gamma synchrony. This deviation from expected Newtonian calculated values for propagation delay can only be explained by quantum phenomena.  Furthermore, if you disrupt these quantum phenomena by the presence, for example, of an anesthetic gas molecule, you will disrupt consciousness. At the very least, a correlational relationship between quantum phenomena and consciousness can be hypothesized.
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Some Quantum Physics

What is Reality ???
 Define Reality for Humans ???
 Human limitations

− No capacity to perceive more than 3 dimensions 
− Our 5 senses only
− 6th sense not quantifiable using objective linear 

processes
− Brain fake out – examples:

 A) stereoscopic vision with one eye closed
 B) 3D perceived from 2D pictures
 C) Time : humans are terrible time keepers

Presenter
Presentation Notes
Audience participation : ask someone to define reality (hopefully a psychiatrist or mangement)
Humans cannot perceive more than 3 dimensions and “shadows” of 4 dimensions – no anatomical structures nor biochemical systems to handle more dimensions based upon current knowledge and understanding – follow the entropy and you will find no energy expenditures and transduction (change of energy form), the implication being that no energy usage = no processes or structures that consume energy to do any work. 



Orch OR Theory of Quantum Consciousness

Some Quantum Physics

Quantum Reality
 A quantum entangled sea of 

possibilities at the Planck 
scale (Planck's constant = 
6.626068 10-34 m2 kg / s)

 Coherence : all possibilities 
in superposition and form an 
interference pattern 
(quantum wave functions)

 Decoherence : all 
possibilities collapse into a 
single highly probable 
outcome (or not) upon 
observation → reality

Interference pattern produced with a 
Michelson Interferometer

(Michelson, n.d.)

Presenter
Presentation Notes
Bell's Measurement : by observation, all possibilities in superposition (same object in many places at the same time) collapse into a single observable reality
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Quantum Structures in the CNS
Pi Electron Resonance Clouds
 Bezene model used for 

simplicity (really a phenyl group 
in the tubulin protein)

 Pi electron is the one that is 
shared

 Statistical probability of electron 
location at any given time (a 
quantum function)

 Forms Quantum Qbit – either 
state or both simultaneously

 Burger model – think a Picaso 
bun for the phenyl molecule

Benzene Resonance(used for simplicity)

(Wikipedia, n.d.)

(Photosearch.com, n.d.)

Presenter
Presentation Notes
Pi electron resonance
 - Quantum in nature – the molecule can be in either state, or both states at once = quantum Qbit
 - disrupt this structure in a microtubule, for example, with an anesthesia gas molecule, and you will disrupt consciousness
Quantum



Orch OR Theory of Quantum Consciousness

Quantum Structures in the CNS
Pi Electron Resonance Clouds

 Typically 6 resonant phenyl 
groups form a hydrophobic 
pocket

 Allosteric disruption of 
resonance cloud arrays via 
induced van der Waal forces 
from anesthetic gases 
disrupts consciousness

 Similar disruption by psycho 
active drugs alters 
consciousness

Memory Bytes in Microtubules

(Journal of Integrative Neuroscience, 2011)
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Quantum Structures in the CNS

All graphics with permission

(Hameroff, Craddock, and Tuszinski, 2011)

Presenter
Presentation Notes
“Fig. 2. Microtubule constituent protein tubulin and assembled microtubule composed of tubulins.
Light gray – α tubulin, Dark gray – β tubulin. Negatively charged C-termini tails extend from each
α and β tubulin. (a) Top, middle and bottom – tubulin in 90 degree rotation. In the middle picture,
the C termini are oriented toward the viewer, and not seen. Potential phosphorylation sites are
highlighted: Blue – threonine residues, Cyan – serine residues. Serine 444 (cyan) is on the β tubulin
C terminus (top). A cluster of serines (Ser 335, 338, 339) is on the β tubulin surface along with
threonines (top, middle). Scale bar: 5 nanometers. (b) A-lattice microtubule: Upper – Along the
longitudinal axis through the microtubule lumen, Middle – angled view, Lower – side view. Scale
bar: 20 nanometers.”

Hameroff, S.R., Craddock, J.A., and Tusynski, J.A. “Memory Bytes” — Molecular Match for CaMKII Phosphorylation Encoding of Microtubule Lattices.  Journal of Integrative Neuroscience, Vol. 9, No. 3 (2010) 253–267. DOI: 10.1142/S0219635210002482 Retrieved from http://www.quantumconsciousness.org/documents/membytespublished.pdf

The above graphics were generated using mathematical modeling.

Note that in the tubulin lattice, the quantum entangled tubulin protein molecules are arrayed based upon Fibonachi series

Negativel;y charged C-termini tails play a role in quantum computing in the CNS
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Mechanics of Quantum Computation
 Typical Black Box theory

 Information is already in the 
quantum field

 Hyperneurons achieve quantum 
isolation via polarity of water 
assisted by negatively charged 
C-termini tails on the tubulin 
moelcules (Hammeroff, 2010)

 Self-decoherence occurs at 
40Hz (Penrose, 1989) resulting 
in copying of quantum 
information (Reiper, 2010)

 BING !!  A conscious event is 
formed.  Consciousness is a 
movie at 40 frames per second.

Neuronal Black Box Multiplexor

(Ebner & Hameroff, 2009)



Orch OR Theory of Quantum Consciousness

Arguments Against Orch OR

 Most arguments have failed to follow the theory
− Testing tubulin proteins in sheets rather than 

in naturally occurring tubules
− Graphics of Qbit formation are wrong, not the 

theory
 Decoherence slow enough to accommodate observed 

millisecond timing of hyperneuron isolation 
(decoherence of macroscopic structures is typically 
measured in femtoseconds or 10-16 seconds)



Orch OR Theory of Quantum Consciousness

Implications

 Entirely new way of measuring development, 
with a new set of developmental milestones

 Hameroff versus Varcarolis : Entirely new way 
to analyze anesthetics and psychoactive drugs 
– quantum effect, rather than classical 
neurotransmitter and/or receptor theory models

 Nursing : entirely new form of human 
interconnectedness – at the quantum level.
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Got It Yet ???

Q  &  A
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